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Very little is known on the nutritional requirements of the Arabian Oryx 
(Oryx leucoryx) in its native environment. Stewart ( 1 962), the first to study the 
species in the wild prior to its extinction, found that they fed mainly on such 
grasses as Stipagrostis plumosa and Lasiurus hirsutus, but also on foliage, fruits 
and roots . In order to be able to choose the best sites for reintroduction of this 
species in the Kingdom of Saudi Arabia, a study of the food choices of the 
Arabian Oryx was undertaken at the National Wildlife Research Center 
(N.W.R.C.)  near Taif. Naïve animais were used for this study in order to identify 
their spontaneous feeding preferences when placed in a natural environment. 
MA TERIAL AND METHODS 
On September 5, 1 988 ,  two l 0 mon th old female hand-reared Arabi an Oryx 
were introduced into a 5 hectare enclosure. This enclosure had not been grazed for 
two years and the natural vegetation was at its peak following spring and summer 
rains. This vegetation was characteristic of the flat area where the N.W.R.C. is 
located (Asmodé, 1 989).  A total of 32 species of plants were present in the 
enclosure (Table 1). 
The two female oryx involved in this trial (T 64 and T 66) were separated 
from their mother just after birth, and hand-reared following a TB eradication 
program carried out at the Taif Center (Flamand, 1 988). These females were very 
tame and allowed the observer to stay within 3-5 meters of them most of the ti me. 
Their progenitors were ali captive bred since four generations in the USA, and in 
Arabia .  
The observations started from before sunrise at  05.00 to 09 .30 when the 
animais began to rest in the shade. This was done for the five da ys following their 
introduction to the enclosure. The naïve animais never had any visual contacts 
with conspecifics before or during the observation period . 
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At the beginning of each set of observations, the following data were 
recorded : date, hour, temperature. As soon as the conditions of observation 
enabled the observer to determine what plants were eaten by the animal, focal 
animal scans (Altman, 1 974) of one minute were then carried out. The following 
items of behaviour were recorded : 
- The nature of the food items eaten, their numbers per minute and the time 
spent feeding on them, 
- The number of steps per minute (measured from one of the front legs), 
- The number of digging bouts and the time spent digging. 
Unfortunately no quantitative study of the vegetation of the study area was 
made at the time of our observations. However, a preliminary study of the 
vegetation of four 5 x 5 rn representative quadrats within the enclosure showed 
that the herbs and grasses most frequently present on the quadrats were not those 
actively selected by our animais (Gillet, 1 988) .  For instance, Tragus racemosus, a 
grass very seldom eaten by the Arabian Oryx (Table 1) was far more frequent that
Cynodon dactylum, the most frequently consumed species. Similarly, Tribu/us 
macropterus, the herb the most actively searched for by our animais, was far less 
commonly found on the quadrats than Boerhavia coccinea that is not touched at 
ali . 
Each evening the females received a supplementary ration of 500 g dry 
alfalfa, and 350 g of dairy cow pellets containing 1 6 % protein (Gillet, 1 988) .  The 
animais were allowed to graze freely in their enclosure and bad free access to 
water troughs. They were therefore free to display their food preferences.  
RESULTS 
A. DIVERSITY OF SPECIES PER SCAN 
The average number of species eaten during a one minute scan was 
2.07 ± 0.89 (Mean ± standard deviation) with a minimum of 1 and a maximum 
of 4. 
B.  COMPOSITION OF THE DIET 
During the study, 32 species of plants (Tabl . 1) were in their vegetative stage
and available to the Oryx. Seventeen species were actually consumed by the 
animais during the sampling sessions. 
During the scans the Oryx spent an average of 1 7 . 83  ± 3 .48 % of their time 
moving at an average speed of 9 .5 1 ± 1 .20 steps per minute ; the rest of the time 
(82. 1 7  ± 4.68 %) was spent feeding. 
The Arabian Oryx is primarily a grazer, with 64.99 ± 7 .74 % of its feeding 
time spent on grasses. Eight species out of 9 were consumed. The most favoured 
one was Cynodon dactylon, representing 36.07 ± 7 .62 % of the total feeding time. 
The other grasses eaten were by order of decreasing importance : Eragrostis 
papposa, Stipagrostis obtusa, Aristida adcensionis, and Chrysopogon plumulosus. 
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TABLE 1 
Plant species available in the enclosure, 
and time spent feeding and digging on each species by the Oryx. 
For each species an asterik indicates the plant parts consumed. 
If the underground part of the plant was eaten, the percentage of time spent digging 
for it is mentioned. 
SPECIES Ti me Leaf Stolon Root % of time in sec digging se 
G RASSES 
Aristida adscensionis 240 0 
Cenchrus ciliaris 35  0 
Centropeda forskaleri 70 * 0 
Chrysopogon plumulosus 280 * 0 
Cynodon dactylon 2 360 * * 46.3 1 1 5 .30 
Eragrostis papposa 745 * 0 
Panicum turgidum 0 0 
Tragus racemosus 70 * 0 
Stipagrostis plumulosus 450 * * 3 .84 3 .58 
HERBS 
Blepharis ciliaris 34 0 
Aerva persica 0 0 
Gisekia pharnaceoides 0 0 
Polycarpea repens 0 0 
Rodbairea delileana 34 * 0 
Bassia mucronata 0 0 
Dipcadi viride 0 0 
Echinops spinosus 0 0 
Picris radicata 0 0 
Scorzonera tortuosissima 0 0 
Convolvulus asirensis 0 0 
Farsetia stylosa 0 0 
Medicago aschersoniana 0 0 
Boerhavia coccinea 0 0 
Tribu/us macropterus 295 * * 94. 1 1 38.40 
SHRUBS & TREES 
A cacia ehrenbergiana 0 0 
Acacia irakensis 1 7 3  * 0 
A cacia tortilis 260 0 
Sa/sola spinescens 52 0 
Fagonia indica 3 5  * 0 
Lycium shawii 1 1 80 * 35 .29 1 5 . 1 2  
Indigofera spinosa 86 * 0 
The second important group of plants for our naive Oryx were leaves and 
shoots of shrubs and trees, with an average of 28.92 ± 1 1 .05 % of the feeding 
time spent browsing. Six species out of 7 were consumed, with Lycium shawii 
being the most important. This thorny bush inflicts small wounds on the upper lip 
of the Oryx and may cause occasional light bleeding. Acacias represented a large 
source of potential food but were very seldom consumed. 
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The last group comprised the herbs, with an average of 6 .09 ± 2 .70 % of the 
total feeding time. Most of the species in this group are annuals or perennials. 
Three species out of 14 were consumed. The most important plant for the Oryx 
was Tribu/us macropterus. 
C. Digging behaviour 
The Oryx also ate the underground part of certain plants . To do this, they 
used their large front hooves (Fig. 1 )  to expose the roots or the stolons . This 
behaviour was recorded in 25 % of the scans . For Tribu/us macropterus the turgid 
tap roots were first dug up and then the whole plant was eaten. For Lycium shawii, 
the peripheral roots were also dug up, and the juicy stolons of Cynodon dactylon, 
found 1 to 5 cm under the soit surface were eaten in the same way. The highest 
rate of digging behaviour was associated with the uprooting of Tribu/us macrop­
terus, with an average of 94. 1 1  ± 38 .40 % of the time being spent digging white 
feeding on that species . 
Figure 1 . - Digging behaviour of the Arabian oryx : the animal alternatively uses the large hooves of 
its front legs to dig up the soi!, to feed on the underground parts of the plants. Patrick Paillat del. 
This preference of the animais for Tribu/us macropterus led us to undertake 
chemical analysis to determine the protein and mineral contents of the whole 
plant, its fruits and its roots (Tabl .  11). The results show a clear gradient of the 
tissues in sodium content, with the highest concentration in the roots and 
decreasing concentrations in the aerial parts of the plant. A value of 0 .2 1 % of dry 
matter for sodium in a root is quite high for a plant, and Tribu/us might weil be 
considered as an important source of this mineral for the Oryx. 
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TABLE Il 
Mineral content of the different parts of Tribu/us macropterus. 
Ali results are in percentages of dry matter. 
Poo led sample of ca. 10 individual plants ; September 1 988.  
ELEMENTS WHOLE PLANT FRUIT ROOT 
Mineral content 1 6.66 1 6.58 1 8 .23 
Protein 1 7 .64 1 5 .35 10 .01  
Cellulose 29.58 40.54 3 1 .24 
p 0.45 0. 16 0 .36 
Ca 3 .70 03 .03 2.30 
Mg 0 .34 0.38 0.24 
K 1 .94 1 .37 1 . 1 2 
Na 0 . 1 4  0.04 0 .21  
Lignin 5 .59 10.65 9. 1 7
DISCUSSION 
Our results show that when given a choice, the Arabian Oryx are selective 
grazers. The grasses most consumed, like Cynodon dactylon and Eragrostis 
papposa, have the highest protein content found for grasses in the study area 
(Gillet, 1 988) .  The results with these naive animais agree with the little we already 
know on the wild Arabian Oryx diet (Stewart, 1 963), showing that Stipagrostis sp. 
was the most often consumed plant in the Rub al Khali . The other oryx species 
are also considered grazers. Gillet ( 1 965), mentions Panicum turgidum as the most 
common plant eaten in Chad by the Scimitar Oryx (Oryx dammah) . Kingdon 
( 1 982), records Aristida and Chrysopogon as common plants eaten by the Beisa 
Oryx (Oryx gaze/la beisa) . Smithers ( 1 983) considers the Gemsbok (Oryx gaze/la 
gaze/la) as mostly a grazer, but with an alternative diet of ephemera1 plants 
(Dickman, 1 980) . It is worth noticing here that our naive animais which grazed on 
natural vegetation from an early age ate much browse, while zoo bred adult 
animais took a long time to adapt to this kind of food when reintroduced in Oman 
(Stanley Priee, 1 989). 
The present study shows that the digging behaviour of the Oryx, so as to 
uproot underground plant parts, still persisted after more than five generations of 
captive breeding. This behaviour therefore appears to be in born. It is obviously of 
great adaptive value, as it allows this animal to have access to an untapped source 
of moisture when the vegetation is dry. ln this way, oryx are able to enter, or stay 
in areas where other ungu1ates cannot survive. 
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A similar behaviour was recorded for the Gemsbok in the Kalahari, 
(Williamson and Williamson, 1 988) where during a drought the Gemsbok thrived 
and calved successfuly, whereas other ungulates, unable to use underground food 
resources like Wildebeest ( Connochaetes taurinus), experienced a massive die-off. 
Root ( 1 972) also reported that during the dry season in Kenya Fringed-eared 
Oryx dug in the ground for tubers. Indeed aU species of oryx have large front 
hooves which are a useful tool in such occasions. 
While the digging behaviour bas been mainly interpreted as a way to reach a 
moisture source (Root, 1972 ; Williamson, 1 987), another explanation could also 
be advocated. Our study animais, as weel as the Fringed-eared Oryx observed by 
Root ( 1 972) bad both free access to water. One can therefore wonder whether they 
were not looking for something else than moisture, for instance sorne minerais 
stored in underground plant roots . In our case, the large amount of sodium 
contained in Tribu/us macropterus roots might help to compensate for the large 
amount lost by sweating during the hottest period of the year .  Such a behaviour, 
added to the morphological adaptations that allow the Oryx to increase its body 
temperature during beat stress (Taylor, 1 969), might explain how a large antelope 
like the Arabian oryx can thrive in an exceptionally hostile environment. 
CONCLUSION 
The preliminary observations carried out on two naïve female Arabian oryx 
released in their natural environment tentatively suggest : 
( 1 )  that the food choices of these young animais isolated from their 
conspecifics are not at aU random ; 
(2) that the digging behaviour might be an in born behaviour pattern of high 
adaptive value, and ; 
(3) that, in so doing, the animais might not only take ad van tage of a source 
of moisture untapped by other sympa tric ungulates, but also actively search for 
certain minerais (sodium). 
RÉSUMÉ 
Deux jeunes femelles d'Oryx d'Arabie (Oryx leucoryx) élevées à la main dès 
la naissance ont été introduites dans un enclos de 5 ha à Taif, Arabie Saoudite où 
leur régime alimentaire a été étudié. Ces oryx passaient 64.99 % de leur temps à 
paître des graminées, 6.09 % à paître d'autres plantes herbacées, et 28 .92 % à 
brouter des buissons et arbres. Nos oryx « naïfs » ont consommé les parties 
souterraines de quatre espèces de plantes (stolon, racine latérale, ou racine 
pivotante) après avoir creusé avec leur larges sabots des pattes antérieures, 
démontrant que ce comportement est inné. Tribu/us macropterus, l'espèce dont les 
parties souterraines sont les plus recherchées, concentre le sodium dans sa racine 
pivotante. Le comportement de creusement a été interprété jusqu'à présent 
comme permettant aux oryx d'avoir accès à des organes riches en eau ; une 
explication complémentaire semble être la consommation de sels minéraux afin de 
contrebalancer ceux perdus par transpiration. Ce mécanisme inné permettrait une 
meilleure adaptation des oryx au milieu désertique. 
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